A 2-week-old Caucasian female with a family history of spherocytosis was referred for the confirmation of her hematological diagnosis. She was born term, via cesarean section and had an unremarkable antenatal period. Birth weight was 7 lb 3 oz. Immediately after birth, she was jaundiced, and her workup confirmed a diagnosis of hereditary spherocytosis. On review of systems, there was no shortness of breath, feeding difficulty, color changes, sweating, or breathing difficulty with feeds. She was on amoxicillin for a persistently elevated white blood cell count.
Case 1
A 2-week-old Caucasian female with a family history of spherocytosis was referred for the confirmation of her hematological diagnosis. She was born term, via cesarean section and had an unremarkable antenatal period. Birth weight was 7 lb 3 oz. Immediately after birth, she was jaundiced, and her workup confirmed a diagnosis of hereditary spherocytosis. On review of systems, there was no shortness of breath, feeding difficulty, color changes, sweating, or breathing difficulty with feeds. She was on amoxicillin for a persistently elevated white blood cell count.
Physical Examination
She was well developed, well nourished, and jaundiced. Her heart rate was 185 beats/min, blood pressure 77/33 mm Hg, and pulse ox 100% O 2 on room air. Her weight and height were in the 18th and 38th percentiles, respectively.
On cardiac examination, there was no precordial prominence, abnormal pulsations, or palpable thrills. The second heart sound (P2) was not heard well over the pulmonic area while a III/VI systolic ejection murmur was noted over the same area, with a harsh quality and radiation to the lungs, bilaterally. No diastolic murmurs or audible rubs were noted. Peripheral pulses were 2+ in all extremities, with no radio-femoral delay. On abdominal examination, the abdomen was soft with a palpable spleen. The remainder of the physical examination was unremarkable.
Hospital Course
A complete blood count was obtained and hemoglobin level was found to be 8.7 g/dL, white blood cell 25.3 K/uL, reticulocyte count 12.39 K/uL , total bilirubin 9.9 mg/dL, and a peripheral blood smear demonstrated spherocytosis.
Because of the pathologic features of the murmur, pediatric cardiology was consulted to rule out pulmonic stenosis or atrial septal defect. Electrocardiogram was obtained and demonstrated right ventricular hypertrophy with possible biventricular hypertrophy. Echocardiogram was then performed and demonstrated a mildly thickened, doming pulmonary valve with a maximum velocity of 3.6 m/s with no valvular insufficiency. The possibility of an atrial septal defect versus patent foramen ovale was also noted on the echo.
Final Diagnosis
Pulmonary stenosis. She underwent a cardiac catheterization with valvotomy by the interventional cardiologist.
Case 2
A 9-year-old African American female was seen in the pediatric clinic for follow-up for sickle cell anemia. The patient had been diagnosed via neonatal screen and had no acute events, notably pain crisis, acute chest syndrome, or cerebral vascular accident in the previous year leading up to this appointment. On review of systems, there was no history of respiratory distress, shortness of breath, chest pain with or without exertion, palpitation, or swelling of extremities noted.
Physical Examination
She was an alert, active, thin child. Her heart rate was 81 beats/min, respiratory rate was 20 breaths/min, blood pressure was 105/58 mm Hg. Height and weight were in the 53rd and 32nd percentiles, respectively.
On cardiac examination, there was no precordial prominence. Apex beat was prominent and visible, readily palpable at the fifth intercostal space in the mid-clavicular line. There were no parasternal heaves or palpable thrills. On auscultation, there was normal S1 and S2. A grade II/VI systolic ejection murmur was heard over the second intercostal space at the left upper sternal border. The murmur was difficult to qualify, with 
Hospital Course
Because of a murmur with features that were difficult to quantify, the patient was referred to pediatric cardiology. An echocardiogram was performed and demonstrated moderate dilatation of the right ventricle. There was a large vein entering the innominate vein from the inferior margin of the left jugular vein. Echocardiography and magnetic resonance imaging were performed to confirm the diagnosis.
Final Diagnosis
Partial anomalous pulmonary venous drainage with an associated small atrial septal defect. She underwent a successful closure of the atrial septal defect by interventional cardiology and is doing well.
Discussion
A large majority of heart murmurs audible in the pediatric population are functional and of limited clinical significance.
1,2 These murmurs are deemed innocent and are attributed to turbulence of blood flow in a structurally normal heart. Correlation of functional systolic ejection murmurs with chronic anemia is well known. The primary care physician may attribute murmurs heard on examination to the patient's already diagnosed diminished red blood cell mass. 3 The 2 cases presented emphasize the necessity for careful assessment of murmur to ensure that pathologic features are not present. 3 It should never be assumed that the pediatric patient with a chronic anemic condition is not also subject to structural heart disease not directly correlated to their hematologic ailments.
The primary care physician assessing the well and anemic child should be prepared to identify the pathologic features of a murmur that would necessitate specialty consult. An Italian review identified some of the most consistent features of a pathologic murmur (Table 1) . 4 It is reasonable to recommend that a child presenting with these features should be discussed with a pediatric cardiologist to consider referral for further work-up. Other commonly highlighted concerning traits are a harsh quality (seen in case 1), a grade of III or more, and an abnormal S2 (also seen in case 1). 1 If a murmur is appreciated on auscultation, further history and a more careful examination is warranted. Assessment for age-appropriate exercise capacity, manifestations of congestive heart failure and a more thorough cardiovascular examination, regardless of the presenting complaint indicating this requirement initially. 5 This examination would include evaluation of all peripheral pulses, and thorough auscultation, including over all heart valves. Our cases demonstrate that this complete workup is reasonable and necessary, even if an alternative explanation for the murmur can be found in the child's medical history. Both functional, and murmurs secondary to hemodynamic variability, remain diagnoses of exclusion. Our cases deliver a refreshing reminder that short cuts must not be entertained in murmur assessment, regardless of concomitant medical conditions.
Conclusion
Murmurs in the pediatric population are common and are often the result of structurally sound hearts moving blood through the body adequately. Additionally, in the anemic child, it is common to attribute systolic murmurs to flow dynamics alone. The pediatric physician caring for the anemic patient must be prudent to sufficiently characterize the murmur identified on physical examination and weigh this subjective finding with thorough clinical correlation before assessing the finding as functional and foregoing consult.
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